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REMARKS 

Favorable consideration of this application as presently amended an in light of the 
following discussion is respectfully requested. 

Claims 19-36 are pending in the present application. 

This Preliminary Amendment cancels claims 1-18 and adds new claims 19-36, which are 
similar to claims 1-18 but have been drafted to better correspond with U.S. claims drafting 
practice. Also enclosed is a substitute specification correcting minor informalities and placing 
the specification in accordance with U.S. patent practice. A new abstract is also appropriately 
added. The drawings have also been amended to correspond with changes made in the 
specification. Applicant submits no new matter has been added. 

Accordingly, an action on the merits is earnestly solicited. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact David A. Bilodeau (Reg. No. 
42,325) at the telephone number of the undersigned below, to conduct an interview in an effort to 
expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37.C.F.R. §§1.16 or 1.14; particularly, extension of time fees. 



Dated: February 13, 2006 



Respectfully submitted, 

B y J^JK^^ 

James T. Eller, Jr. 
Registration No.: 39,538 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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Die Head for an Extru 



ggflgtf mm® 13 FEB 2006 



BACKGROUND OF THE INVENTION 



Field of the Invention 

rOOOH The present invention is related d i r e cted to a die head for an extruder 
including compr is ing an outer shell, an inner cylindrical mandrel, an annular die 
gap located at discharge side of the die head, stetey an intake opening located at jjj 
an intake side of the die head fo r receiving a the melted mass, and at least one fn 
rotatable distribution element for distributing the melted mass in a central ring ®5 
channel merging into the die gap. 



Description of the Background Art ^ 
f 00021 from DE Patent publication No. 199 23 973 A1 illustrates A4^ a known St 
die head for an extruder . In more detail, this D E publicat ion illustrates a die J> 
head including extruder is knowny which essentiaWy is comprised of an outer ID 
shell and an inner cylindrical mandrel. The outer shell and as weH as the mandrel |yj 
are formed of segments, in which each segment has hav i ng insert members for 
routing an the inflowing melted mass from an the intake side through a central ring 
channel. The centr al rin g channel then chann el , whieh merges into a die gap 
on a discharge side of the die head. Further, inside inside the die head, the 
melted mass is essenti al ly spirally guided before it exits, term i nat e s, under 
pressure, in an axial direction through Jhl a die oao. However, the extruded 
melted mass generally includes joint lines and flow marks caused bv the 
melted mass being gui ded through the die head. 



s 



SUMMARY OF THE INVENTION 
r00031 Acco rdingly , one object of the present invention ^ is to address the 
above-noted and other problems. 

f00041 Another object of the present invention j§ to provide f u rt her d e v el op a die 
head for an extruder such that extrudes it prov i des a mor e homogeneous 
melted mass as wett as a« extrudat e that is free of joint lines and flow marks. 



f00051 To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described 
herein, m ee t this object i ve, the present invention provides a die head for an 
extruder including an outer shell, an inner cylindrical mandrel, an annular die 
gap at a discharge side of the die head, at least one intake opening for 
receiving a melted mass, at least one distribut ion element for distributing the 
melted mass to a central ring channel termin atin g in the die gap, an inflow 
channel connecting the at least one intake opening to with the at least one 
distribution element. Further, at least one pr e am ble of patent claim 4 is 
ch a racter i z e d in that the distribution element and the and/or an inflow channel 
are formed such that due to the inf l ow i ng m e lt e d ma ss , the distribution element 
is set into torsional motion aroundj| the longitudinal axis of the mandrel due to a 
flow of th e melted mass, mandr el , and the flow of melted mass is routed to the 
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central ring channel. 

[Q006]Thus. The part i cu l ar bei*efit of the present invention is particularly 
advanta geous in that a more homogeneous melted mass is provided as well as 
extrudates that are free of joint lines, whereby an intensive agitation of the melt 
takes place. Further, the present inventor advantageously determined 
Surpr i s i ngly, it was found that a distribution element could be set into torsional 
motion via by the melted mass flowing tangentially to its periphery due to the 
viscous drag effect of the melted mass sticking to the walls of the distribution 
element. 

In addition, a furth e r e mbod i m e nt of the i nv e nt i on, the distribution element 
may have an oan be of annula r shape or a shap e . How e v e r, polygonal shape, 
shap e s ear* also be e mp l oy e d , which preferabl yjias have a peripheral surface 
that resembles a ring. 

[0007] Further, Fr e ferab l y, a thrust force resulting from the material expansion of 
the melted mass after emerging from the orifices of the distribution element is 
advantageously utilized to support the outer drag moment during the rotation of 
the distribution element. In addition, inside I ns i d e the inner circular ring 
segment, the individual flows of melted mass, which are divided by orifices, are 
positioned on top of each other in a radial direction as a result of the rotation of the 
distribution element, and are routed inside the central ring channel to the die gap. 

[0008] Also. to a furth e r e mbod i m e nt of the i nv e nt i on, the distribution element 
includes a plurality of lamellae with interspersed orifices, which are arranged at a 
slant such that the forces resulting from the material expansion at the orifice exits 
fac i ng the i nn e r a nnu la r s e gm e nt generate a thrust moment. Thus, the The 
outer drag moment and the inner thrust moment add up favorably increase to a 
total torsional moment of momen t . B e n e f i c i a ll y, the distribution element. That 
is. a required torque can be generated in this way to overcome the friction 
resistances and to set the distribution element into rotation, namely, aroundji the 
symmetrical axis of the mandrel. 

r00091 In addition, a furth e r embod i ment of the i nv e ntion, at least one inflow 
channel extends e xt e nt s in a tangential direction along a peripheral segment of 
the distribution element. Thus, due Owe to the tangential inflow of the melted 
mass (particularly mas^ p articul a rl y of the partial mel t flows) f l ows, to the 
distribution element, a drive torque for rotating the distribution c i rcu l ar i4r§ 
element can be advantageously benef i cia l ly generated. 

[0010] Further^ a furth e r embod i m e nt of the i nv e ntion, an inflow channel 
engages with an outer peripheral segment of the distribution element so that as 
large a peripheral surface (effective area) of the distribution element as possible is 
affected by the tangentially-oriented flow of melted mass. Also, one One end of 
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the inflow channel extends th e r e by withinji close proximity to the outer periphery 
of the distribution element. 

In addition, a furth e r ombod i ment of the i nvent i on, the height of the inflow 
channels may ea« be set equal to^a the height of the distribution element. 
However, element; how e ve r, it is preferable pr e f e rr e d that the height of the 
inflow channel increases along the tangential course of the inflow channels. In this 
way, a flow direction that is tangential to the periphery of the distribution element j§ 
can be achieved. 

[0011] Further^ a furth e r ombod i m e nt of the inv e ntion, the outer periphery of 
the distribution element is also engaged by at least one inflow channel.Jhn 
addition, the The lamellae of the distribution element are arranged such that the 
melted mass flowing tangentially to an outer the rotor peripher y (thereby th e r e by 
forming an obtuse angle) ang le passes from the outer periphery of the distribution 
element into an area inside the distribution element, subsequently to be routed via 
an inner annular segment to a central ring channel. 

r00121 In addition, a further e mbod i m e nt of the outer i nv e nt i on, the shell is 
formed in segments, and the wh e r e by shell segments and distribution elements 
are stacked on top of each other. In this manner, a coextrusion m part i cu la r can 
be generated. Alternatively, the shell segments can be separate m ord e r to 
beneficially move the pre-distribution pr e -d i str i but i on of the melted mass to the 
separation planes of the shell segments. In this manner, the tool-related part of 
the melt infeed required for the coextrusion can be realized in a beneficial manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 3] The present invention will become more fully understood from the A 
detailed description of o«e e mbod i m e nt \s given hereinbelow and the 
accompanying drawings which are given illustrated b y way of illustration 
only, and t hus, are not limited of the present invention, and drawing, wherein: 

[00141 Fig. 1 is a longitudinal section of a die head in accordance with an 
embodiment of the present invention; headf 

r00151 Fia. 2 is a cross section o f a die head in accordance with an embodiment 
gf the present invention: die h e ad; 

r00161 Fia. 3 is a partial longitudinal section of a die head in accordance with 
a ccord i ng to an alternative embodiment of the present invention; 
e mbod i m e nt; 

[001 7] Fig. 4 is a top view of a distribution element included in a die head in 
accordance with an embodiment of the present invention: 
di st ribution element; 

[001 8] Fig. 5 is a longitudinal section o f the a distribution element in accordance 



3 



WQ Clean Copy of Substitute Specification 2005/016627 

PCT/DE2003/003 44 5 

Attorney Docket No. 4078-01 19PUS1 

with the accord i ng to a pref e rr e d embodiment shown in Fig. 4; and 

[001 9] Fig. 6 is a longitudinal section of a die head in accordance with an 
alternative embodiment of the present invention. 

DETAILED DESCRIPTION 
r00201 Reference will now be made in detail a ccord i ng to the preferred 
embodiments of the present invention, examples of which are illustrated in 
the accompanying drawings, a further al t ernative e mbod i m e nt. 

[0021] In more detail, and as shown in Fig. 1. the A die head 1 in accordance 
with an embodiment is e ss e nt iall y compr ise d o f the present invention 
includes an outer shell 2. 2 and an inner cylindrical mandrel 4, and 4r 
Additional l y, accord i ng te the inv e nt i on, a distribution element 6 is provided in 
an area between the outer shell 2 and the mandrel 4. Further, as shown in Fig. 
2. the die head 1 includes 4* wh i ch a round its per i phery is s urround e d by 
inflow channels 16 (e.g.. 161. 162. and 163) surrounding a periphery of 4€v 

Part i cular l y for form i ng mu l til a yer e d tub e s, hut also for the mandrel 4 f and 
sheath i ng of string-shap e d s e mi - f i n i sh e d products, at least one intake opening 
15 for the mett flows to be distr i but e d are arranged on an the exterior shell 
surface of the die head 1 for receiving a melt flow, headr 

r00221ln addition, as shown in Fig. 1, the i nstant e x e mpl a ry e mbodim e nt, the 
die head 1 is segmented in an axial direction and includes is compr i s e d of a 
plurality of shell segments 2', each of wh i ch having a dedicated distribution 
element 6. Further, the The die head 1 is particularly suited for forming a 
coextrusion. which is a process of extruding two or more materials. Also, as 
co e xtrus i on. As can be seen in Fig. 1, each of the shell segment s e gm e nts 2' 
has intake openings 15, from which inflow channels 16 extend inj| the direction of 
the distribution element 6 (see also Fig. 2). As shown in Figs. 1 and 2. after & 
Aft e r a melt flow (e.g.. f l ow, that Is* partial melt flows 8, 8\ and 8") 8^ pass 
through tho orifices 7 included in of the distribution element 6. the partial flows 
they are routed along a central ring channel 17 and along the mandrel 4 to a die 
gap 19 arranged oaj an discharge side 18 of the die headl. 

[0023] Further, as shown in Fig. 1. the die head 1 also includes cover plates 3 

an 48t On the discharge side 18 as well as on an intake side 20 of the die headj^ 
The 4y cover plates 3 are provided, which press together the shell segments 2' 
so as to secure togeth e r, that isy with wh i ch the shell segments 2' using bolts, 
for example, are bo l t e d tog e th e r. In addition, as shown in Figs. 1 and 2. in a 
first shell segment 2' facing the intake side 20 of the die head 1. 20j a first melt 
flowjl # of a first synthetic material is conveyed to the central ring channel 17, and 
in a 4-Tr U\ the subsequent shell segment 2' in the direction of the flow, a second 
synthetic material 8' the p l astic molt 8^ of a different material is feed f ee d, via 
an intake opening 15 (see in particular Fig. 2) (f*ot shown) arranged laterally to 
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the die head 1 and peripherally adjacent to the first plastic meltj| through the 
central ring channel 17. Additional shell segments 2' and/or distribution elements 
6 can follow in the direction of the mandrel 4, whereby laterally la ter all y, further 
melt flows (e.g., melt flow 8" in Fig. 2) of identical or different material can be 
introduced. 

ro 02 41 In addition. Te produc e a homog e n e ous mett - as shown can be bett e r 
seen in Fia. 2. the 2 - a distribution element 6 is prov i d e d, wh i ch extends at a 
radial distance from the mandrel 4. In the example shown 4 in Fig, the area of 
an i nt e r i or surfac e of the s h e l l 2, that \&j the sh ell s e gm e nt 2^ Pr e f e rab l y, the 
distribution element 6 has an annula r arrangement a rr a ng e m e nt, with a plurality 
of lamellae 1 1 interspersed with orifices 7. Further, the The lamellae 1 1 can be 
tapered towards the inside, and inside. Preferably, the l am ellae 44 are 
preferably pointed or rounded towards an the interior of the distribution element 6, 
whereby inert zones and the negative effects resulting from ther e from, for 
exampiW long dwelling times, swirling etc. are avoided. Also, The surfaces of the 
lamellae 1 1 forming the orifices 7 mav have a can th e r e by be planar o r convex 
shape, A convex-shap e d. The cross section of the orifices 7 may also be can 
narrow in the direction of the flow, o r may can remain constant. Further, a A base 
area 74 of the orifices 7 may have a can be plana r shape, or can have a radius, 
and/or can be horizontal or tilted towards the inner periphery of the distribution 
element 6. 

[00251 In addition, As can be seen in Fig. 2 illustrates 2? three inflow channels 
161. 162. and 163 4€ are dedicated to the distribution element 6 such that 
respective viscous flows 81 are formed to extend e xt e nd i n g tangentially toji the 
peripheral surface 21 o f the a distribution element 6. That is, the 24-. The inflow 
channel 161, 162. and 163 extend so as to engage 46 e xt e nds such that it 
engages the peripheral surface s e gm e nt 21 of the distribution element 6. In one 
the i nstant e x e mp la ry embodiment, the peripheral surface s e gm e nt 21 engaged 
b y a respective the inflow channel 4€ covers an angle of about 120 degrees. 
Further, as shown in Fia. 2. the The inflow channel 161. 162 r and 163 narrow 
46 narrows in a radial direction in the area of the peripheral surface s e gment 21 
of the distribution element 6 untiljyi the end portion 22 o f a respective the inflow 
channel 4€ reaches^ the vicinity of the outer periphery of the distribution element 
§ 6y without touching jthe said outer periphery. 

f 00261 Also, the The end portions 22 of the inflow channels 161. 162, and 163 
extend ch a nn e l 46 ext e nds within close proximity to a succeeding inflow 
channel. Thus, a dragging ch a nne l 46 \ In this wa^ the dfa§ effect of the flow 
of a melted mass 81 extending tangentially to the distribution element 6 is 
transmitted to a maximum portion of the peripheral surface 21 of the distribution 
element 6, whereby the dragging dfag moment generated at the periphery of the 
distribution element 21 caused by the wall-adhering melt flow 81 is maximized. In 
addition, a more homogeneous supply of the partial melt flows 8. 8' and 8" flew 8 
to the outer peripheral area of the distribution element 6 is assured. 
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[0027] In addition, with reference to Figs. 1 and 2. aThe maximum height H of 
the inflow channel 16 is +6y wh i ch preferably is reached at the end portion 22 of 
the inflow channel 16 and 46^ corresponds toji the height H of the distribution 
element 6. That is, a Pr e f e rab l y, the height h of the inflow channel channe l , 
starting at an the inflow point 161 of the inflow channel^ 4€* increases to the 
height H of the distribution element 6 at the end portion 22 of the inflow channel 
16. Thus, because of a Due to the steady expansion from the an initial height h 
of the inflow ch an nel an the way to the height H of the inflow channel at the 
end portion 22 of the inflow channel 16, the viscous flow 81 used r e qu i r e d for 
the rotat i on of the d i str i bution el em e nt &j wh i ch caus e s drag m om e nts and 
extends tangentially to rotate the peripheral segment 24 of the distribution 
elements 6j is advantageously intensified, ben e f i c i a ll y int e ns i f i ed on the one 
h a nd, and thus on the other hand, a particularly homogeneous distribution of the 
melted mass is achieved. Further, an The inner shell surface below and/or above 
the inflow channel 16 extending close to the distribution element^ 6y is preferably 
tilted and/or rounded, whereby an opt i m i zat i on in r e g a rd te inert zones ^are 
advantageously avoided, to be avo i ded is achiev e d in a b e n e f i c i a l manner 

[0028] Also, with reference to Fig. 4, theT he lamellae 11 of the distribution 
element 6 are tilted inj| the same way such that partial melt flows 23 are rerouted 
from a respective the inflow channel 16 through the orifices 7 into an the inner 
cavity 24 (see Fig. 2) of the die head 1, thereby passing over an obtuse angle fi. 
By arranging the orifices 7 in this way,j| the force action generated at an the 
orifice exit 72 (see Fia. 5) by the expansion of the melted mass is utilized with a 
lever arm 80 according to Fig. 4 to generate a thrust moment, which rotates 
supports the rotatio n of the distribution element 6 in a direction 25 around the 
longitudinal axis of the mandrel 4. In addition, a A drive torque is generated by 
the drag effect of the wall-adhering melted mass, which is caused by the melt flow 
of the inflow channels 16 extending tangentially to the periphery of the distribution 
element 6. 

r00291 Further, with reference to Fias. 4 and 5. a The base area 71 of the orifices 
7 may accord i ng to F i gs. 4 and § can be planar or have a radius, and in its 
extension from an the outer to the inner radius of the distribution element 6 may 
be formed as a circular ring, or may can be horizontal or tilted. Figs. 4 and 5 
illustratejm a pref e rr e d embodiment of the distribution element 6 having the a 
base area 71 that is inclined such that an the entire interior area 61 of the 
distribution element 6 is utilized for the discharge of the orifices 7. In this way, the 
force action predominant at the orifice discharge 72 and generating the thrust 
factor, which positively aids the torsional motion of the distribution element 6, can 
be extended across the entire inner surface of the distribution element 6. At the 
same time, the inner shell surface of the distribution element 6, which generates 
the braking torque, can be reduced to a minimum. In addition, the 

The lamellae 11 may oan be straight or curved and have a curv e d. The 
lam ell a e 44 can be of uniform shape inj| the peripheral direction, or at regular 
intervals mav have int e rv al s, can be of different shapes. 
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r00301 Turning now to Fig. 3. which illustrates -The melted mass can be a 
th e rmop l astic mater i a l , fef example. 

The d i str i bution effect of the present inv e nt i on can also be used for oth e r 
fr ee- f l ow i ng med i ums. 



to an alternative embodiment of a die head 31 accord i ng to Fte^ 3 for 
coextrusion. As shown, the die head 31 includes forming a co o xtrusion, a 
shell segment 32 having ca« have a plurality of annular hollow chambers 34 
extending in a radial plane 33 of away from the segment 32. s e gm e nt. For 
example. Fig. 3 illustrates an outer hollow chambe r 35. 3§ can be prov i d e d, m 
which includes a distribution element 36 having a relatively wide radius. Also 
shown is radiu s e xt e nds, to a radial dir e ction to the i ns i d e, a first inner cavity 
37 with a first inner distribution element 38 and an axially staggered second inner 
cavity 39 with a second inner distribution element jy[L 40 e xtend. The distribution 
elements 36, 38, 40 may have a similar shape as can be shap e d ttke the 
distribution element 6 shown of the e mbod i m e nt in Figs. 4 and 5. 

[00311 Further, the The plastic melt is fed into the outer hollow chamber 35 via an 
axial intake opening 41 and a subsequent intake channel 42. The corresponding 
intake channels of the other hollow chambers 37 and 39 extend in a similar 
rotation-symmetric the sam e fashion rot a t i on -s ymmetr i c in a peripheral 
direction around the distribution annu la r elements 38, 40. However, the intake 
openings are arranged in a different peripheral area of the shell segment 32. 
Further, at At least one intake opening is dedicated to each of the hollow 
chambers 34, 37 T 39 3^ from which the intake channels 42 branch off 
symmetrically in relation toj| the longitudinal center plane of the die head 31. 

[00321 In addition, an 34^ or rot a t i on - symm e tr i c. An even supply of the plastic 
melt to the corresponding hollow chambers 34, 37, 39 assures \s n e c e s s ary to 
assure a self-centration of the distribution annu l ar elements 36, 38, 40. In 
addition, the The pre-distribution of a melt flow, which is routed in sideways via 
an orifice arranged at the peripheral area of the shell segment 32, can be 
accomplished, don e , for example, with multi-pronged distributors, center-sleeve 
distributors etc. Also, the 

The distribution element is formed as a circular ring element having radial orifices, 
and routes the flow of melted mass to an inner circular ring segment, where the 
flow of melted mass is routed in an axial direction inside the central ring channel to 
the die gap. 
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[0033] For a uniform punct i form merging of the plastic melt for coextrusion, a first 
discharge channel 43 43j wh i ch extends from a segment of the outer hollow 
chamber 35 fac i ng the i nner stele of the c i rcu la r rmg e l ement 36 to an annular 
junction point 44. Also r a 44j is d e d i cated to the out e r hollow chamb e r 3§7 A 
second discharge channeL45 4§y whieh extends from the inside of the first inner 
hollow chambe r 37 and %h terminates at the this annular junction point 44. and a 
44r A third discharge channel 46 originating in the second inner hollow chamber 
39 also terminates at the annular junction point 44 so that various plastic melts 
can be stacked on top of each other. 

r00341Thus. B o n o fic i a l lv- coextrusion can be advantageously performed 
h e r e by don e in a space-saving manner because the hollow chambers 35, 37, 39 
are e ssentia ll y arranged in the a radial plane 33 of the die head 31. In the 
example in Fig. 3. the 33r The hollow chambers 35, 37, 39 have an are att of 
annula r shape and have shap e , e ach having a single annular element 36, 38, 40 
arranged inside. Further. 

U* the i n s tant e x e mp l ary embodim e nt, the die head 31 has the a mandrel 47 
that increases in width axially in the direction of the orifice 41 . Alternatively, 44r in 
which the inn e r ho ll ow chambers 37 and 39 as weii as their d e d i cat e d 
annu l ar ele m e nts 38 and 40y and the di s charge channe ls 4§y 46 are ar rang e d. 
As an a l tern a tive, the mandrel 47 can be segmented. 

r00351 Turning next to to a description pr e f e rr e d embod i m e nt of the distribution 
element 6 with reference to of Figs. 4 and 5. As shown. the distribution 
element 6 functioning as a rotor is a circular ring element having a beveled inner 
ring surface 112. Further, Thus, the distribution element 6 includes the has 
lamellaei which widen radially towards the outside. The distribution element 
6 is also conical in its cross section, and section The distribution element 6 
oan he symmetrical to its longitudinal center plane 109. In addition, beveling 
B e v e l i ng results in a wider distribution of individual flows of melted mass 110 (see 
in particular Fig. 4). 440* preferably in a radial and/or axial direction. Also, before 
Before reaching the inner ring surface 112 of the distribution element 6, the 
individual flows 110 of melted mass leave a channel 1 1 1 of the distribution element 
6 and & The i nd i vidua l flow s of me l t e d mass 440 are thereby separated in an 
axial and/or radial direction. 

[0036] Thus, the emerging individual flows o f the melted mass 1 1 0 are oa« be 
wider in a radial and axial direction, therefore being more effective. In this manner, 
the e ffect of joint lines can be removed Hne obl i t e rat i on and homogeneous 
material may homog o n i zat i on r e su l t i ng from the rotor tor si on can be 
produced, r ei nforc e d. Additionally, pressure the loss of pr e ssur e in the 
distribution element 6 is substantially reduced resulting in reduoedr The result 
is a multi-layer melt flow medlev. Further, because of a Due to low resistance, 
the speed of the individual melt flows 110 arranged at a distance to the center 
plane Hne 109 is greater than the speed of the individual melts 110 flowing along 
the base areas 71 o f the orifices 7. In addition, the or i f i ces. The lamellae 11 on 
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a first face side 150 and an opposite face side 151 of the distribution element 6 are 
staggered such that one lamella 107 eaoh is positioned above the a« orifice 7. 
Preferably, the lamellae 107 are tapered towards the interior of the distribution 
element el em e nt, or etee are rounded. With such a design and array of the 
lamellae 107. 4-07 suoh as this* a considerable improvement of the properties ofj| 
semi-finished the s e m i- fin is h e d product with regard to a high quality of the 
extrudate can be achieved, for example, pipes and foils free of joint lines, thereby 
improving improve d mechanical and optical properties of the extrudate. 

r00371ln addition. the The channels 111 in Fig. 4 mav can be curved of 
rounded, and in particular, round e d. Possib le sharp edges of the channels 
chann el 111 mav ca« be rounded. Further, all AH surfaces of the distribution 
element 6 may can be cambered surfaces, and a surfac e s; the strength of the 
ring wall and a waH^ the diameter and height of the distribution element 6 mav 
©an be varied. 

The wall strength, diameter and height of the distribution element 6 T which is 
preferably a circular ring element, can be varied such thatji the sum of the torques 
driving the distribution element 6 including ele m e nt, compr i s e d of the drag and 
thrust moments moments, is greater than the friction moments caused by the 
viscosity of the melt. 

f00381 Turning next to Fig. 6. which illustrates another tn a« a l t e rn a t i v e 
embodiment oL§ the die head 2032 accord i ng to Fk^ 6 for tube extrusion of 
thermally sensitive melts such as PVC. As shown, the die head 2032 includes 
m el ts, for e xamp le , PVC, a shell segment 201 having can i nc l ud e a 
displacement body 202, which on the side facing^ the melt intake opening 203 is 
conical or torpedo-shaped. Further, the The displacement body 202 is supported 
by a cover plate 204 located opposite the intake opening 203. Also included is an 
annular hollow chamber 206 extending Ext e nding along the side of the 
displacement body 202 facing^ the nozzle discharge 205. The 20S is a« annular 
hollow chamber 206 includes the 20% w he r e in again a distribution element 6 
shown in accord i ng to Figs. 4 and 5. Further, because 5 is arr a ng e d. Que to a 
plurality o f melt-conveying me l t - convey i ng inflow channels 207 have a similar m 
design_as to the inflow channels 16, and the distr i bution ele ment §j the drag and 
thrust moments resulting from the beneficially arranged melt routing are likewise 
utilized for the rotation of the distribution element 6. 

[0039] In addition, the The inflow of melted mass may can be conveyed to the 
distribution element^ either from the outside and/or from the inside. Further, An 
m a radial direction exterior outer peripheral surface of the distribution element 
and/or an in a radial direction interior inner peripheral surface of the distribution 
element is thereby impacted by the melt. 

[00401 Further, the melted mass mav be a thermoplastic material, for 
example. The distribution effect of the present inventio n can also be used for 
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other free-flowing mediums. Thus, the die head of the present invention may 
be used to form multilavered tubes, and also for the sheathing of string- 
shaped semi-finished products. 

r00411The invention being thus described, it will be obvious that the same 
may be varied in many ways. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the a rt are to be included 
within the scope of the following claims. 
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What is claimed is: Patent C l a i ms: 

1 . A dieP ie head for an extruder, comprising: 
compr is ed of an outer shell; 

sh e l l , an inner cylindrical mandrel: 

mandr el , an annular die gap at a discharge side of the die head; 

sidej at least one intake opening fo r receiving a the melted mass: 

m a s s , at least one distribution element for distributing the melted mass to a 
central ring channel terminating in the die gap; 

an inflow channel connecting the at least one intake opening to the at 
least one distribution element. 

wherein at least one of gafr characterized m that the distribution 
element and the (6) and/ or an inflow channel (46) are formed such that the 
distribution element (6) is set into torsional motion around^ the longitudinal axis of 
the mandrel (4) due to a flow of the i nf l ow i ng melted mass, and that the flow of 
melted mass is routed to the central ring channel. 

2. The dieP ie head according to claim 1. wherein at least one of 
ch a r a cteriz e d m that the distribution element and the (6) and/or a« inflow 
channel (46) are formed such that a tangential flow of the melted mass occurs on 
a peripheral surface of the distribution element, ele m e nt (G) occurs. 

3. The die Pie head according to claim 1, wherein 4 or 2? 
charact e r i zed m that the distribution element (6) includes a plurality of lamellae 
(44) interspersed with orifices such that an action of force occurs on the 
distribution element due to the flow of the melted mass. 

4. The die Die head according to claim c l a i ms 4 to 3, wherein 
ch a r a ct e r i z e d In that the orifices (7) are oriented such that an imaginary 
extension otn the direction of the melt flo w of melted mass at an the exit of the 
orifice runs at a distance toj| the centerline of the mandrel, mandrel (4)^ 

5. The die &ie head according to claim 3, wherein one of c lai ms 4 to 
4y ch a ract e r i z e d m that the orifices (7) are oriented such that the flow of melted 
mass is re-routed around an obtuse angle (ft) atjin the entry of the orifices so that 
the drag and thrusting moments, which move inj| the same rotational direction. 
d i rect i on (25)j add up to a total torque setting the distribution element in 
motion, torqu e . 

6. The die Die head according to claim 2. wherein one of c l a i m s 4 to 
§7 character i zed m that at the peripheral surface of the distribution element 
where the tangential flow occurs, the distribution element (6) has a relatively large 
effective surface for transmitting^ the force of the tangentially flow of i nflow i ng 
viscous melted mass. 
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7. The die Pie head according to claim 1, wherein a one of c l a i ms 4 
to &j charact e riz e d in that the height (b) of the inflow channel (46) increases inj| 
the flow direction of the melted mass. 

8. The die Pie head according to claim 3. wherein one of cl a im s 4 to 
char a ct e r i z e d m that the lamellae (44) are pointed or rounded inj| the flow 

direction of the melted mass. 

9. The die Pie head according to claim 1. wherein one of claim s 4 to 
c haracterized ro that one end of a first inflow channel (4-6) is arranged close to 

a succeeding inflow channel, chann el (46 )r 

10. The die P4e head according to claim 1 r wherein one of cla i m s 4 to 
charact e rized m that m an inner ring surfac e (44^ the distribution element (6) 

is beveled and/o r rounded at an inner ring surface thereof, rounded^ 

1 1 . The die Pie head according to claim 3. wherein one of c l a i m s 4 to 
4£j char a ct e r i zed in that the lamellae (44) and/or the orifices on opposing face 
sides (4§0j 454) of the distribution element (6) are respectively arranged in a 
staggered array. 

12. The die Pie head according to claim 1. wherein one of claims 4 to 
44y char a ct e r i z e d in that the shell includes (2) is form e d by a 

plurality of shell segments, s e gm e nts (2^ each having a dedicated distribution 
element, e l e m e nt (6^ and 

wherein that the shell segments are stacked on top of each other 
around the distribution elements, elem e nts (6)y and that each shell segment (2^) 
has at least one dedicated inflow channel, ohannel (46)^ 

13. The dieP ie head according to claim 1. wherein one of c l a i ms 4 to 
42y charact e r i z e d in that the distribution element (36y 38? 46) is arranged in an 
annular hollow space within the outer shell. (34^ 35y 37j 39)r 

14. The die Pie head according to claim 1, wherein one of claim s 4 to 
43j charact e riz e d m that the distribution element (6) is a circular ring element. 

1 5. The die Pie head according to claim 1. wherein one of c l a i ms 4 to 
44j char a ct e r i zed in that the distribution element (6) is arranged in a torpedo- 
shaped or conical displacemen Lbody» body (202), whereby the melted mass 
collides with^ the tip of the displacement body, and the flow of melted mass is 
circularly distributed. 

1 6. The die Pie head according to claim 2. wherein one of cla i ms 4 to 
4§r charact e r i zed in that the p e r i ph e ra l surface of the d i str i but i on ele m e nt, 
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wh e r e the tangential flo w occurs at occur s , is an outer peripheral surface o f the 
said distribution element. 

17. The die Die head according to ciaim 2 r wherein e«e of c l a i ms 4 te 
44^ charact e riz e d m that the p e r i ph er a l surf a ce of the distr i bution ele m e nt, 
where the tangential flo w occurs at occurs, is an inner peripheral surface o f the 
said distribution element. 

18. The die& ie head according to claim 1, wherein one of c l a i m s 4 te 
47r characterized in that the distribution element (6) includes a plurality of 
lamellae (44) interspersed with orifices arranged such that an action of force 
occurs at an the exit of the orifices due to a material expansion of the melted 
mass. 
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ABSTRACT Abstract 
£The i nv e ntion is d i r e ct e d to a die head (4) for an extruder including 
e xtrud e r, compr i sing an outer shell, sheW (2)j an inner cylindrical mandrel, 
mandr el (4^ an annular die gap at a discharge side of the die head, (4£) 
locat e d en an o ut le t side? at least one intake opening for receiving a supp l y i ng 
the melted mass, at least one distribution element (6) for distributing the melted 
massjo in a central ring channel terminating in merg i ng into the die gap, an 
inflow channel connecting the at least one intake opening to the at least one 
distribution element. Further, at least one of whereby the distribution element 
and the {€) and/or an inflow channel (46) are formed such that the distribution 
element (6) is set into in torsional motion aroundji the longitudinal axis of the 
mandrel (4) due to an flow of the inflow of melted mass, and that the flow of 
melted mass is routed to chann e l e d into the central ring channel. 
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